Insulin, growth factors, and cancer cell energy metabolism: an hypothesis on oncogene action.
The hexokinase-mitochondrial acceptor theory provides a model of insulin action which unifies the metabolic effects of this hormone and suggests that these result from insulin's stimulatory effect on mitochondrial ATP synthesis. There are similarities between these changes in cells exposed to insulin and in mitochondria of transformed cell lines and cancer cells, where an increased binding of hexokinase to mitochondria is observed. This phenomenon may play a key role in the high rates of glycolysis sustained by cancer cells under aerobic conditions. Structural and functional evidence support the hypothesis that certain growth factors and oncogenes act through stimulation of oxidative phosphorylation via promoting HK binding to mitochondria.